subjects with the titres in sera from group O subjects . The second was to determine whether titration of anti-A and anti-B in a viscous medium (polyvinylpyrrolidone) increases the titre. It has been reported that the titre of immune sera is enhanced when the titration is performed using serum instead of saline as the diluent (Boorman, Dodd and Morgan, 1945) . The third purpose of the investigation was to determine, using freshly collected group AB serum , the incidence of immune haemolysins in the sera of group O , group A and group B Australian blood donors. 
METHODS

RESULTS
The mean titres and the distribution of the titres are shown in Table 1 and the mean titres are compared in Fig. 1 . The same number (47) of group O, group A and group B sera were examined.
It is clear from these results that (1) the mean titres of both anti-A and anti-B are higher in group O sera than in group B and group A sera respectively;
(2) the mean titres of anti-B in both group O and group A sera are less than the mean titres of anti-A against A1 cells in group O and group B sera respectively; (3) the mean titres of anti-A against A2 cells are approximately one-fifth of those against A1 cells.
In Fig. 2 the titres of anti-A against A1 and A2 cells have been plotted for the 47 group 0 and 47 group B sera. It is evident that there is good correlation between the titres; when the titre against A1 cells is high it is also relatively high against A2 cells and vice versa. One serum is of particular interest because its titre against A1 cells was 8 but no agglutination was obtained with the A2 cells used. Agglutination was, however, obtained against the same cells in the titration with Polyvidone. (Fig. 3) .
The incidence of isohaemolysins is shown in Table 2 , from which the following points can be seen. (1) Anti-A haemolysins were much more common than anti-B haemolysins.
(2) Nearly half the group O sera (23 out of 47) contained anti-A haemolysins compared with 27.6% of the group B sera. (3) Anti-A haemolysins were more frequently found against A1 cells than against A2 cells. (4) When haemolysins were present the mean agglutinin titre of the sera was in general higher than when haemolysins were absent.
(5) The haemolysin titres were low and not significantly different in any of the groups. Table 2 . The incidence and titre of iso-haemolysins It is also of interest that both group O sera with anti-B haemolysins contained anti-A haemolysins.
Of the 141 sera examined, 97 were from males and the incidence of haemolysins in these sera was 35%. Only 6, or 14.7%, of the 34 females showed evidence of haemolysins.
The titrations with polyvidone gave equivocal results when compared with the standard titrations of the same sera. In a few instances the titres were increased by as many as four or five tubes by the addition of polyvidone. However, when haemolysins were present the increase in titre was usually nil and never more than one tube. This suggests that enhancement of the titre does not necessarily indicate the presence of immune agglutinins.
DISCUSSION
Two interesting features of the above results, which in general confirm the observations of other workers, are firstly the predominant role of anti-A com pared with anti-B, and secondly the high titres and frequent haemolysins in group O sera. The factors responsible for the development of anti-A and anti-B ICHIKA WA Vol. 12 are not clearly understood.
Some workers believe that their presence or absence is genetically determined.
Others suggest that they are the result of immunization in early life against the A and B antigens.
They point out that agglutinins are absent in newborn infants unless they are also present in the maternal serum, and that the infant's own agglutinins develop during the first few months of life. Proponents of the genetic theory would postulate that the genes controlling the presence or absence of anti-A are more effective than those controlling the presence of anti-B. On the other hand, if the immunological theory is favoured the findings would suggest either that A is a more powerful antigen than B, or that it is more widespread in food, bacteria and other substances ingested or inhaled by man. The greater frequencies of anti-A haemolysins lend some sup port to the immunological theory as haemolysins are unquestionably the result of immunization.
The other interesting feature, the importance of group O in relation to the titre of the isoagglutinins, is also difficult to explain. The findings suggest that the development of one agglutinin is enhanced by the simultaneous development of the other. On the basis of an immunological origin this theory is supported by the well-known fact that specific absorption of one agglutinin from group O sera usually results in nonspecific removal of the other. Furthermore, immunization with A or B substances usually stimulates both anti-A and anti-B in group O sera. On a genetic basis it could be postulated that the presence and expression of the gene determining the development of an agglutinin are enhanced by the operation of the gene determining the development of the other agglutinin.
The anti-A titrations are thought to involve two agglutinins, anti-A1 (which acts only on A1 cells) and anti-A (which acts on all A cells but alone on A2 cells). Obviously anti-A1 is a more powerful agglutinin than anti-A because its titres were higher in both group O and group B sera.
The variable incidence of haemolysins in the different groups is interesting. Immunization as a result of pregnancy would be expected to be more common amongst group O women (de Burgh, Sanger and Walsh, 1947; Walsh and Koopt zoff, 1954 ) but this has not been a factor in the present series where haemoly sins were less frequent in the female than in the male subjects.
One can only speculate that the group O subjects are rendered more susceptible by unknown factors during intra-uterine or extra-uterine life to subsequent immunization by A and B antigens in food, bacteria, vaccines and prophylactic antisera.
SUMMARY
The titres of anti-A and anti-B isoagglutinins have been measured in the sera of 47 group O, 47 group A and 47 group B Australian blood donors. It was found that the titres of both agglutinins were higher in group O subjects than in group A and group B subjects, and that the anti-A against A1 cells was higher than the anti-B. The incidence of haemolysins varied in the different groups, with the highest in group O subjects (49%) and the lowest in group B subjects (9%). Anti-A haemolysins were more frequent than anti-B haemolysins.
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